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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size of 
apparatus by forming a column type holographic 
memory for recording three-dimensional distribution 
of interference fringes. 

SOLUTION: An optical modulator SLM12 of two- 
dimensional plane converts, depending on the data 
supplied from an encoder 25, the beam from a beam 
expander 14 to a signal beam and then condenses 
such signal beam to a volume holographic memory 
medium 10. The other beam from a beam splitter 16 
is incident to a medium 10 as the reference beam 
and interferes with signal beam to form the 
interference fringes. The medium 10 is moved in the 
direction of the arrow mark A to realize space multiple 
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recording by shifting the recording position of interference fringes. Moreover, the medium 
10 is rotated in the direction of the arrow mark B to realize angular multiple recording by 
rotating the recording surface of interference pattern. At the time of reproducing operation, 
only the reference beam from a mirror 18 is incident to the medium 10. The diffraction 
beam from the interference fringes passes through a lens 21 and is then incident to a CCD 
22 having the light receiving surface of two-dimensional plane. CCD 22 converts the 
reproduced beam into an electrical signal and then outputs such electrical signal to a 
decoder 26. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Volume holographic memory characterized by constituting this memory in the shape of a 
cylinder bodily shape in the volume holographic memory which records three-dimension distribution 
of the interference fringe produced by interference of signal light and a reference beam. 
[Claim 2] The optical axis of said volume holographic memory is volume holographic memory 
according to claim 1 characterized by being in agreement with the shaft orientations of said cylinder 
object. 

[Claim 3] Volume holographic memory according to claim 1 or 2 characterized by having the 
correcting lens medium which it consists of matter which has the same refractive index as said 
memory, and an appearance is a rectangular parallelepiped configuration, and holds said memory in 
the interior. 

[Claim 4] Said correcting lens medium is volume holographic memory according to claim 3 
characterized by enclosing the liquid or fluid which has the same refractive index as said memory 
with the building envelope which is equipped with the transparent container which said memory was 
held in the center and united with said memory, and is formed with the outer wall of said memory, 
and the wall of said container. 

[Claim 5] It is the volume holographic memory according to claim 3 characterized by being the 
curved surface which said correcting lens medium is the lens of the couple located so that said 
memory may be pinched in the direction vertical to the medial axis of said memory, and said 
memory of said lens and the field which counters are in the peripheral face of said memory, 
abbreviation, etc. by carrying out, and has curvature. 

[Claim 6] Volume holographic memory characterized by constituting this memory in a cone 
configuration in the volume holographic memory which records three-dimension distribution of the 
interference fringe produced by interference with signal light and a reference beam. 
[Claim 7] The optical axis of said volume holographic memory is volume holographic memory 
according to claim 6 characterized by being in agreement with the shaft orientations of said cone. 
[Claim 8] Volume holographic memory according to claim 6 or 7 characterized by having the 
correcting lens medium which it consists of matter which has the same refractive index as said 
memory, and an appearance is a rectangular parallelepiped configuration, and holds said memory in 
the interior. 

[Claim 9] An interference fringe generation means to generate the interference fringe produced by 
interference with signal light and a reference beam, A storage means to memorize three-dimension 
distribution of the interference fringe generated by the interference fringe generation means, A 
detection means to detect the diffracted light from this storage means by irradiating a reference beam 
to said storage means, It is the optical information record regenerative apparatus which is equipped 
with a playback means to reproduce said signal light from the diffracted light detected by said 
detection means, and is characterized by said storage means being constituted by the volume 
holographic memory which has the shape of a cylinder bodily shape. 

[Claim 10] The optical information record regenerative apparatus according to claim 9 characterized 
by having a means to rotate this shaft as a core while moving the record means of said cylinder 
object to the shaft orientations of said cylinder object. 

[Claim 1 1] An interference fringe generation means to generate the interference fringe produced by 
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interference with signal light and a reference beam, A storage means to memorize three-dimension 
distribution of the interference fringe generated by the interference fringe generation means, A 
detection means to detect the diffracted light from this storage means by irradiating a reference beam 
to said storage means, It is the optical information record regenerative apparatus which is equipped 
with a playback means to reproduce said signal light from the diffracted light detected by said 
detection means, and is characterized by said storage means being constituted by the volume 
holographic memory which has a cone configuration. 

[Claim 12] The optical information record regenerative apparatus according to claim 1 1 
characterized by having a means to rotate this shaft as a core while moving the record means of said 
cone to the shaft orientations of said cone. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information record regenerative 

apparatus using volume holographic memory and volume holographic memory. 

[0002] 

[Description of the Prior Art] Conventionally, the holographic memory system is known as a digital 
recording system adapting the principle of holography. A holographic memory system records 
digital data on a holographic memory medium (for example, photorefractive crystallines, such as 
LiNb03) etc., and is reproduced to it. In a holographic memory system, in a two-dimensional flat- 
surface Paige unit, data can be recorded, and it can reproduce, and multiplex record is possible using 
two or more Paige. What made three-dimensional record possible for the memory medium as three- 
dimension configurations, such as a rectangular parallelepiped, is called volume holographic 
memory. Below, the outline of a volume holographic memory system is explained with reference to 
drawing 8 . 

[0003] In drawing 8 , an encoder 25 rearranges into the data array of 640 bits of data corresponding 
to two-dimensional flat-surface Paige, for example, the 480 bit x width of length, the data which 
should be recorded on the volume holographic memory medium (it is also only hereafter called a 
"record medium , \) 1, and generates unit Paige sequence data. Unit Paige sequence data are sent out 
to the space optical modulator (SLM:Spatial Light Modulator) 12. 

[0004] SLM12 has a modulation batch 480 pixels long and 640 pixels wide [ corresponding to unit 
Paige ], carries out light modulation of the irradiated signal beam according to the unit Paige 
sequence data from an encoder 25, and leads the modulated beam (called "signal light".) to a lens 13. 
electric - optical conversion according to each content of a bit in unit page data be attain, and the 
modulation signal beam as signal light of a unit Paige sequence be generate in detail by SLM12 
answer the logical value "1" of the unit Paige sequence data which be an electrical signal, and pass a 
signal beam, answer a logical value "0", and intercept a signal beam. 

[0005] Incidence of the signal light is carried out to a record medium 1 through a lens 13. A 
reference beam carries out incidence to a record medium 1 with an include angle beta (it is hereafter 
called "the incident angle beta".) from the predetermined datum line which intersects perpendicularly 
with the optical axis of the beam of signal light other than signal light. 

[0006] It interferes in signal light and a reference beam within a record medium 1, and record of data 
is performed by memorizing this interference fringe in a record medium 1. Moreover, three- 
dimension data logging becomes possible by changing an angle of incidence beta, carrying out 
incidence of the reference beam, and recording two or more two-dimensional flat-surface data. 
[0007] In reproducing the recorded data from a record medium 1, it carries out incidence only of the 
reference beam to a record medium 1 by the same incident angle beta as the time of record. That is, 
unlike the time of record, incidence of the signal light is not carried out. Thereby, the diffracted light 
from the interference fringe currently recorded in the record-medium medium 1 is led to CCD 
(Charge Coupled Device)22 through a lens 21. CCD22 changes the light and darkness of incident 
light into the strength of an electrical signal, and outputs the analog electrical signal which has the 
level according to the brightness of incident light to a decoder 26. A decoder 26 reproduces the data 
of " 1" and "0" which correspond this analog signal as compared with predetermined amplitude value 
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(slice level). 

[0008] By the volume holographic memory medium, since it records by the two-dimensional flat- 
surface data sequence as mentioned above, include-angle multiplex record can be performed by 
changing the incident angle beta of a reference beam. That is, by changing the incident angle beta of 
a reference beam, two or more two-dimensional flat surfaces which are record units can be specified 
in a holographic memory medium, and, as a result, it becomes recordable at a three dimension. 
[0009] Usually, in include-angle multiplex record, in order to change the angle of incidence beta of a 
reference beam, the galvanomirror of a couple is used. The example of the include-angle multiplex 
record which used the galvanomirror is indicated by JP,5-142979,A and JP, 10-97 174, A. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since the occupied volume of a galvanomirror 
in a system is large, a system-wide miniaturization is difficult for it. Moreover, since activity 
components mark increase, cost reduction becomes difficult. 

[001 1] Furthermore, the threshold value of the angular resolution by the galvanomirror is lower than 
the resolution of the holographic memory medium itself, therefore — the system using a 
galvanomirror — record of a holographic memory medium — resolution cannot be efficiently 
employed in the maximum. 

[0012] This invention makes it a technical problem to offer the volume holographic memory which 
enables high density record while it is made in view of the above point and enables the 
miniaturization of equipment. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
according to claim 1 is characterized by constituting this memory in the shape of a cylinder bodily 
shape in the volume holographic memory which records three-dimension distribution of the 
interference fringe produced by interference of signal light and a reference beam. It is not necessary 
to adjust the include angle of a reference beam, and, according to this, multiplex record is attained by 
rotating a volume holographic memory medium. 

[0014] It is characterized by invention of the optical axis of said volume holographic memory 
according to claim 2 corresponding with the shaft orientations of said cylinder object in volume 
holographic memory according to claim 1. Thereby, a volume holographic memory medium is 
rotated around an optical axis, and space multiplex record is attained. 

[0015] In volume holographic memory according to claim 1 or 2, it consists of matter which has the 
same refractive index as said memory, an appearance is a rectangular parallelepiped configuration, 
and invention according to claim 3 is characterized by having the correcting lens medium which 
holds said memory in the interior. Thereby, the distortion of the image which may be produced 
according to the lens effectiveness of memory a cylindrical shape-like own can be amended. 
[0016] In volume holographic memory according to claim 3, said correcting lens medium is 
equipped with the transparent container which said memory was held in the center and united with 
said memory, and invention according to claim 4 is characterized by enclosing the liquid or fluid 
which has the same refractive index as said memory with the building envelope formed with the 
outer wall of said memory, and the wall of said container. Moreover, invention according to claim 5 
is the lens of the couple located in volume holographic memory according to claim 3 so that said 
memory may be pinched in the direction where said correcting lens medium is vertical to the medial 
axis of said memory, and it is characterized by said memory of said lens and the field which counters 
being curved surfaces which are in the peripheral face of said memory, abbreviation, etc. by carrying 
out, and have curvature. By these correcting lens medium, the own lens effectiveness of memory is 
removable. 

[0017] Invention according to claim 6 is characterized by constituting this memory in a cone 
configuration in the volume holographic memory which records three-dimension distribution of the 
interference fringe produced by interference with signal light and a reference beam. It is not 
necessary to adjust the include angle of a reference beam, and, according to this, multiplex record is 
attained by rotating a volume holographic memory medium. 

[0018] It is characterized by invention of the optical axis of said volume holographic memory 
according to claim 7 corresponding with the shaft orientations of said cone in volume holographic 
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memory according to claim 6. Thereby, a volume holographic memory medium is rotated around an 
optical axis, and include-angle multiplex record is attained. 

[0019] In volume holographic memory according to claim 6 or 7, invention according to claim 8 
consists of matter which has the same refractive index as said memory, and an appearance is a 
rectangular parallelepiped configuration and it has a correcting lens medium for holding said 
memory in the interior. Thereby, the distortion of the image which may be produced according to the 
own lens effectiveness of memory of a cone configuration can be amended. 

[0020] An interference fringe generation means by which invention according to claim 9 generates 
the interference fringe produced by interference with signal light and a reference beam in an optical 
information record regenerative apparatus, The storage means in which the interference fringe 
generated by the interference fringe generation means carries out three-dimension distribution 
storage, A detection means to detect the diffracted light from this storage means by irradiating a 
reference beam to said storage means, It has a playback means to reproduce said signal light from the 
diffracted light detected by said detection means, and said storage means is constituted by the 
volume holographic memory medium which has the shape of a cylinder bodily shape. 
[0021] According to the optical information record regenerative apparatus constituted as mentioned 
above, the interference fringe of signal light and preference beam is generated, and a storage means 
by which this consists of a cylinder bodily-shape-like volume holographic memory medium 
memorizes. Moreover, at the time of playback, a reference beam is irradiated at a storage means, and 
the diffracted light from a record means is detected, next signal light is reproduced from this 
diffracted light. 

[0022] In an optical information record regenerative apparatus according to claim 9, invention 
according to claim 10 is characterized by having a means to rotate this shaft as a core while it moves 
the record means of said cylinder object to the shaft orientations of said cylinder object. This 
becomes possible to perform space multiplex and include-angle multiplex record simultaneously to a 
cylinder bodily-shape-like volume holographic memory medium. 

[0023] An interference fringe generation means by which invention according to claim 1 1 generates 
the interference fringe produced by interference with signal light and a reference beam in an optical 
information record regenerative apparatus, A storage means to memorize three-dimension 
distribution of the interference fringe generated by the interference fringe generation means, A 
detection means to detect the diffracted light from this storage means by irradiating a reference beam 
to said storage means, It has a playback means to reproduce said signal light from the diffracted light 
detected by said detection means, and said storage means is characterized by being constituted by the 
volume holographic memory which has a cone configuration. 

[0024] According to the optical information record regenerative apparatus constituted as mentioned 
above, the interference fringe of signal light and a reference beam is generated, and it is recorded on 
a storage means by which this consists of a volume holographic memory medium of a cone 
configuration. Moreover, at the time of playback, a reference beam is irradiated at a storage means, 
and the diffracted light from a record means is detected, next signal light is reproduced from this 
diffracted light. 

[0025] In an optical information record regenerative apparatus according to claim 1 1, invention 
according to claim 12 is characterized by having a means to rotate this shaft as a core while it moves 
the record means of said cone to the shaft orientations of said cone. [0026] which becomes possible 
[ performing include-angle multiplex record to the volume holographic memory medium of a cone 
configuration ] by this 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained with reference to a drawing. 

[0027] First, the fundamental way of thinking of this invention is explained. In this invention, it 
makes into a basic feature to constitute the volume holographic memory medium conventionally 
constituted by the rectangular parallelepiped configuration in a cylinder object or a cone 
configuration. By rotating a cylinder object memory medium around a medial axis, include-angle 
multiplex becomes possible and space multiplex becomes possible by making it move in the 
direction of a revolving shaft further. Moreover, include-angle multiplex becomes possible by 
making it rotate to the circumference of a medial axis also in the memory medium of a cone 
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configuration. However, since a path changes with locations of the direction of a revolving shaft in 
the case of the memory medium of a cone configuration, the space multiplex by migration of the 
direction of a revolving shaft cannot be performed. 

[0028] Next, the operation gestalt of the concrete holographic memory medium based on the above- 
mentioned way of thinking, and its record and regenerative apparatus is explained. 
[1] The volume holographic memory medium applied to the 1st operation gestalt of this invention at 
1st operation gestalt drawing 1 , and its record and regeneration system are shown. Drawing 1 (a) is 
the side elevation of a system, and drawing 1 (b) is a top view. Like a graphic display, the 1st 
operation gestalt is related with the cylinder bodily-shape-like volume holographic memory medium 
10. 

[0029] In record and the regeneration system of drawing 1 , the beam by which outgoing radiation 
was carried out from laser 15 is divided into two beams by the beam splitter 16, and is sent to the 
beam expander 14 and a mirror 17, respectively. The beam expander 14 extends the beam from a 
beam splitter 16, and it is made it to carry out incidence to SLM12. Like what was described 
previously, SLM12 is the optical modulator of the two-dimensional flat surface of 480 x 640 pixels, 
and changes the beam from the beam expander 14 into signal light according to the digital recording 
data supplied from an encoder 25. 

[0030] In this way, the created signal light is condensed in a record medium 10 with a lens 13. A lens 
13 constitutes a Fourier transform system from this operation gestalt. The cylinder bodily- shape- like 
record medium 10 is arranged so that the medial axis of a record medium 10 may be contained on 
the fourier side with a lens 13. 

[0031] It is reflected by mirrors 17 and 18, incidence of the beam of another side from a beam 
splitter 16 is carried out to a record medium 10 as a reference beam, and it interferes in it with the 
signal light from a lens 13 within a record medium 10, and it makes an interference fringe. Here, a 
reference beam and signal light arrange the optical system of a mirror 18, a lens 13, etc. so that it 
may interfere in the hand front stirrup of the fourier side instead of the fourier side top at back. 
[0032] Since signal luminous intensity is max in respect of fourier when the fourier side exists in a 
record medium, if the zero-order light and the reference beam of signal light on the fourier side 
which has this optical high reinforcement interfere each other, a photorefractive effect will be 
saturated, and there is an inclination the nonlinear distortion of a record image becomes easy to 
produce. From this reason, with this operation gestalt, the optical system of a system is arranged so 
that a reference beam and signal light may be made to interfere at this side or the back of the fourier 
side as mentioned above, and the problem of nonlinear distortion is avoided. About the physical 
relationship of the location and the fourier side in which a reference beam and signal light interfere, 
it is necessary to shift the hand front stirrup of the fourier side to the back for extent to which the 
interference location of a reference beam and signal light is not supersaturated under the effect of the 
optical reinforcement of the fourier side. Since the diffracted light condenses toward the fourier side, 
although it will be made, as for a hand front stirrup, for an interference location to come to the back 
for a while, a concrete shift amount is dependent on the storage of the fourier side to be used, or the 
property of optical system. 

[0033] A record medium 10 is arranged on the rotation device like the screw-thread delivery device 
of a graphic display. The rotation device of a graphic display is connected with a motor 19 and a 
motor 19, and is equipped with screw-thread delivery device 19b which has table 19a. A motor 19 
has the revolution controlled by the controller 20. 

[0034] A record medium 10 is arranged at table 19a so that the optical axis (crystallographic axis) 
may be in agreement with the revolving shaft of a motor 19. A record medium 10 is moved in the 
direction of the arrow head A of drawing 1 (a) by revolution of a motor 19, and a record medium 10 
is simultaneously rotated in the direction of the arrow head B of drawing 1 (b). By migration of the 
direction of the arrow head A of a record medium 10, the record location in the record medium 10 of 
the interference fringe made by a reference beam and signal light shifts in the direction of an arrow 
head A, and space multiplex record is realized. Moreover, when a record medium 20 rotates in the 
direction of an arrow head B, the recording surface of an interference pattern rotates and include- 
angle multiplex record is realized. 

[0035] In addition, although this operation gestalt showed the migration device in which include- 
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angle multiplex record and space multiplex record were performed simultaneously, the migration 
device in which either migration of the direction of an optical axis of a record medium 10 (arrow 
head A) or rotation (arrow head B) is performed can be used, and it can also perform multiplex 
[ one ]. This can be suitably determined, when there is a limit on configuration space etc. in the 
equipment which applies this system. 

[0036] Record and reproduction speed of data are controllable by controlling the rotational speed of 
a rotation device appropriately. This is realized by controlling the rotational speed of a motor 19 by 
the controller 20 by this operation gestalt. 

[0037] Moreover, a migration device by which migration and a rotation of a record medium 10 of the 
direction of an optical axis are controlled independently is also employable as an alternative- like 
migration device. For example, it is made to rotate by an ultrasonic motor etc. about a hand of cut, 
and delivery migration of the direction of an optical axis can also be considered as the configuration 
controlled by the migration stage of one another shaft. 

[0038] Now, the record medium 10 recorded as mentioned above at the time of playback is arranged 
on a rotation device like the time of record, and incidence only of the reference beam 18 from a 
mirror 18 is carried out. Then, the diffracted light from the interference fringe recorded in the record 
medium 10 carries out incidence to CCD22 through a lens 21 as a playback light. CCD22 has the 
light-receiving side of the two-dimensional flat surface of the same 480 x 640 pixels as SLM12, 
changes the received playback light into an electrical signal, and outputs it to a decoder 26. A 
decoder 26 outputs binary digital data for an input electrical signal as compared with predetermined 
slice level. 

[0039] Next, the activity of a correcting lens medium is described. According to this invention, as 
compared with the case where the record medium of the conventional rectangular parallelepiped 
configuration is used, storage capacity is substantially improved by having used the cylindrical 
shape-like record medium 10. However, the record medium itself is written as the shape of a 
cylindrical shape, the record medium itself plays the role of a cylindrical lens, and there is a problem 
that distortion arises in the diffracted light. Unless CCD which receives the diffracted light is 
constituted in the shape of [ corresponding to such distortion ] the spherical surface, it will be 
necessary to amend this distortion by a cylindrical lens etc. 

[0040] The simplest solution of this problem is covering entirely the record medium 10 which has 
the same refractive index as the record medium 10 concerned, contained the record medium 10 
inside [ whose an appearance is a cube or a rectangular parallelepiped configuration ] the correcting 
lens medium, and was formed in the shape of a cylindrical shape by the correcting lens medium. If it 
carries out like this, a record medium 10 will be united with a correcting lens medium, and will turn 
into a medium of the cube or rectangular parallelepiped which has a single refractive index 
seemingly. Therefore, the lens effectiveness by cylindrical shape-like storage 10 self is amended. 
Moreover, the above-mentioned problem is solvable by forming a correcting lens medium so that it 
may consider as the appearance configuration [ like ] which makes the lens effectiveness smaller 
(that is, a focal distance becomes long seemingly) also except a cube or a rectangular parallelepiped. 
A dotted line 1 1 shows an example of the configuration of such a correcting lens medium to drawing 
1. 

[0041] Next, the example of a configuration of a correcting lens medium is explained. In drawing 2 , 
a correcting lens medium is constituted as transparence container 11a of the rectangular 
parallelepiped configuration which encloses the perimeter of the cylinder-like storage 10. 
Transparence container 1 la is fixed and unified to the record medium 10. Therefore, a record 
medium 10 and transparence container 11a rotate as one by rotation actuation of the rotation device 
19. In the building envelope formed with the wall of transparence container 11a, and the outer wall 
of a record medium 10, the liquid or fluid which has a refractive index equal to a record medium 10 
is enclosed. That is, the liquid or fluid, and record medium 10 of an internal sky throughout can form 
a rectangular parallelepiped with a refractive index uniform as a whole, even if it is in contact and 
positioning to transparence container 1 la of a record medium 10 shifts somewhat by this. For 
example, Cargill standard refraction liquid (series EH-1) etc. can be enclosed with a building 
envelope. Thereby, the record medium 10 inserted in transparence container 11a and its interior 
constitutes the rectangular parallelepiped which has a refractive index uniform as one, and the 
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above-mentioned lens effectiveness is amended. 

[0042] The example of another correcting lens medium is shown in drawing 3 . A correcting lens 
medium is constituted from the example of drawing 3 by the lenses 1 lb and 1 lc of a cylindrical- 
lens-like couple. Let Lenses 1 lb and 1 lc be a record medium 10 and a medium with an equal 
refractive index. This removes the lens effectiveness of the cylindrical record medium 10. Moreover, 
Lenses lib and 11c form the lithium niobate which added MgO by the medium with low 
photorefractive sensibility, and it is made not to affect the information record to a record medium 10. 
Moreover, the record medium 10 of Lenses 1 lb and 11c and the curved surface which counters have 
curvature almost equal to the peripheral face of a record medium 10, contacts the peripheral face of a 
record medium 10 loosely within limits which permit a rotation of a record medium 10, or it has few 
gaps and it counters. 

[0043] As mentioned above, since according to this operation gestalt a record medium is made into 
the shape of a cylinder bodily shape, this is rotated and include-angle multiplex record and space 
multiplex record are performed, high density is recordable. Moreover, since the device in which a 
record medium is rotated is structurally simple compared with the optical system to which the 
include angle of reference beams, such as the conventional galvanomirror, is changed, it is suitable 
for a miniaturization and low cost-ization. 

[0044] In addition, with the above-mentioned operation gestalt, the optical axis (a "crystallographic 
axis" and equivalence) of a record medium 10 is arranged so that it may become upward, but if it is 
the revolving shaft and the same axle of a rotation device, arranging so that it may become 
downward is also possible. 

[2] Explain the 2nd operation gestalt, next the 2nd operation gestalt with reference to drawing 4 . 
The 2nd operation gestalten differ in respect of the following, although the cylinder bodily-shape- 
like record medium 10 is used like the 1st operation gestalt and the fundamental configuration of its 
record and regeneration system is also similar with the 1st operation gestalt. 

[0045] First, a record medium 10 is arranged so that the optical axis (crystallographic axis) may not 
be included on the fourier side. Nonlinear distortion which originates in the strong optical 
reinforcement on the fourier side by this is prevented. As shown in drawing 4 , specifically, the 
optical axis of a record medium 10 is shifted from the fourier side, i.e., the focal location of a lens 
13. Moreover, by defining appropriately the include angle of signal light and a reference beam to 
make, the effect of an echo and dispersion with the edge of a record medium 10 can be avoided, and 
it can record on the maximum validity using the volume of a record medium. 

[0046] Furthermore, in this operation gestalt, predetermined include-angle dip of the optical axis of a 
record medium 10 is carried out to the optical axis of signal light. The enlarged drawing of the 
record-medium 10 neighborhood is shown in drawing 6 . Thus, the volume of the part (part on which 
the interference fringe which a reference beam and signal light make is recorded) used for record of 
a record medium 10 can be made to increase, and even when the record medium 10 of the same size 
is used, storage capacity can be made to increase by making a record medium 10 incline. As shown 
in drawing 6 as an example, when the include angle of a reference beam E and the signal light D is 
set to 2theta as dip of a record medium 10 from this reason, it is desirable to arrange so that the shaft 
F vertical to the optical axis C of a record medium 10 and the angle with the signal light D to make 
may be set to theta. 

[0047] Since other points are the same as the 1st operation gestalt, explanation is omitted. In 
addition, a correcting lens medium is required like [ in this operation gestalt ] the case of the 1st 
operation gestalt. Also in the 2nd operation gestalt, the activity of a rotation device can perform 
include-angle multiplex record and space multiplex record. 

[3] The record medium by the 3rd operation gestalt, and its record and regeneration system of this 
invention are shown in 3rd operation gestalt drawing 5 . Drawing 5 is the system which applied the 
cylinder object record medium of this invention to the image hologram system, makes shorter than a 
Fourier transform system distance of the SLM12 and the record medium 10 which emit signal light, 
and constitutes a system. By the image hologram system, it is devising two-dimensional flat-surface 
data, and since a Takamitsu part on the strength like the fourier side can be prevented from existing 
in a record medium, it is not generated but the problem of the above-mentioned nonlinear distortion 
can record an interference fringe using all the diameter directions of a record medium. For this 
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reason, since it is securable more than twice [ about ] compared with the case where angular 
resolution is the 1st example, the further high density record is attained by adopting the high rotation 
device of resolution more. 

[0048] The 3rd operation gestalt is the same as the 1st example except having arranged optical 
system and record media 10, such as a lens and a mirror, so that an image hologram system may be 
constituted. That is, a rotation device can be adopted and include-angle multiplex and space 
multiplex record can be performed. 

[4] Explain the 4th operation gestalt, next the 4th operation gestalt of this invention. The 4th 
operation gestalt makes the configuration of a record medium a cone, as shown in drawing 7 . The 
Fourier transform system is used for the optical system of a system like the 1st operation gestalt, and 
the structure of a system is the same as that of the 1st operation gestalt fundamentally. However, 
since a path changes with locations of the direction of an optical axis, the record medium 30 of a 
cone configuration cannot perform space multiplex record for which a medium is moved in the 
direction of an optical axis 31 (the direction of the arrow head A of drawing 7 ). For this reason, a 
record medium 30 is driven by the rolling mechanism which only rotates, and include-angle 
multiplex is performed. Since record / playback actuation is the same as that of the 1 st thru/or the 3rd 
operation gestalt, duplicate explanation is not given. In addition, also in the record medium of a cone 
configuration, the lens effectiveness of a record medium can be negated using the correcting lens 
medium same with having explained in the 1st operation gestalt. 

[0049] Although the record medium of a cone configuration is inferior in respect of storage capacity 
compared with a cylinder bodily-shape-like record medium, when the demand of space-saving [ by 
the side of the equipment carrying this system ], a miniaturization, etc. has priority over the demand 
of storage capacity, it becomes effective especially. 

[0050] As explained above, since [ according to this invention ] the record medium of the shape of a 
cylinder bodily shape and a cone configuration is adopted, this is driven by the comparatively simple 
rotation device or the mere rolling mechanism on structure and multiplex record is realized, 
compared with the multiplex record approach which uses a galvanomirror etc., a miniaturization and 
low-cost-izing are possible. 
[0051] 

[Effect of the Invention] It is not necessary to adjust the include angle of a reference beam, and, 
according to invention according to claim 1 or 6, multiplex record is attained by rotating a volume 
holographic memory medium. 

[0052] According to invention according to claim 2 or 7, a volume holographic memory medium is 
moved in the direction of an optical axis, and space multiplex record is attained. 
[0053] According to invention given in claim 3 thru/or 5 and 8, the cylinder or own lens 
effectiveness of a memory medium of a cone configuration can be amended, and the distortion of an 
image can be prevented. 

[0054] According to invention according to claim 9, information can be recorded and reproduced at a 
cylinder bodily-shape-like volume holographic memory medium. 

[0055] According to invention according to claim 10, it becomes possible to perform- space multiplex 
and include-angle multiplex record simultaneously to a cylinder bodily-shape-like volume 
holographic memory medium. 

[0056] According to invention according to claim 11, information can be recorded and reproduced at 
the volume holographic memory medium of a cone configuration. 

[0057] According to invention according to claim 12, it becomes possible to perform include-angle 
multiplex record to the volume holographic memory medium of a cone configuration. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the volume holographic memory system by 
the 1st operation gestalt of this invention. 

[Drawing 2] It is drawing showing the example of a correcting lens medium. 

[Drawing 3] It is drawing showing other examples of a correcting lens medium. 

[Drawing 4] It is drawing showing the configuration of the volume holographic memory system by 

the 2nd operation gestalt of this invention. 

[Drawing 5] It is drawing showing the volume holographic structure of a system by the 3rd operation 
gestalt of this invention. 

[Drawing 6] It is drawing showing the example of arrangement of the memory medium in the 2nd 
operation gestalt. 

[Drawing 7] It is drawing showing the configuration of the volume holographic memory system by 
the 4th operation gestalt of this invention. 

[Drawing 8] It is drawing explaining the principle of a volume holographic memory system. 
[Description of Notations] 

I, 10, 30 — Volume holographic memory medium 

I I, 1 la, 1 lb, 1 lc ~ Correcting lens medium 
12--SLM 

13 21 - Lens 

14 — Beam expander 

15 — Laser 

16 — Beam splitter 

17 18- Mirror 
19 - Motor 

22 - CCD 

25 — Encoder 

26 — Decoder 



[Translation done.] 
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[0044] ft*u ±eb*bmk»i4» m&mfc io© 

?6$t& ( nttMttJ t^ffi) ^iRj^KftSJ^lcEML 

£»cftS<fc ■? IcES-TS C t *> BJlETifeS. 
[23 B2BBBB 20 
B 2 HSa^SitCOV-«T0 4 &#fB LTSiH^-T 

b 2 bmbbbu^ m i xtt^n t mucnmrnwofc 

^Uflil^&J&ilgfcSGtLT^Stf. tCF<0;£TJIft 

So 

[0 0 4 5] 5fc-f. I2»«&1 O*^©^ OB AM) 

13. 7— yxffi±©Bv^£BBK:i^*-S3B*Bfi** 
BSih-rs, H#6g»ctt, 0 4tC3jVr«fc5fc:. IHSBttl 

o«jteia*7— yiE bp*, i/vxi 3<z>Bj5{ftB& 30 
^is^aicfijffiLTies^fT^ c s. 

[0 0 4 6] S6lc, :*:f|«SJgJ&k::i5^T«, fEg&f* 
1 o©)t$iii*^^ojt$S»c^bTm«AS^«-a- 

So gbbki o(*raost*H*B6fcn<r. 

fcfHSBttl o*«BS*SCi:»c<fcy, ffiMHStti o 
cD^gfc^M^nSgP^ (#f8?)fcRtf<I*f)ttff£S^ 
BtfiHgsnsgitf*) ©f*«*itiin*-esci:tf-Cf?, 40 

n?—- y-^x^ss^ 1 0 Lfcm^^m^m 

)fcE tm^KQ £(Oft&* 29 £ LfcV6* iES&ffc 1 

o v>ym c tcSBfttui f tmme d £ ©ft-rs & e t ft 

S <fc -5 tcEB-T Ll\ 
[004 7] *-<Dfl6<Oj5«. B l BiteBBiHBT?** 
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fl»BeBRt«aiH*BEB«ff 5 

[3] B3&BBB 
B 5 lc, *¥ffll<OWi 3 BMBEtttc J: SES&#&tf *<0 
ESS • iS^S^T- A«r^-T. @5tt, -< j.—VisuV'y 
i»Bfc*BB©raft*EBB«*BB l/ft->Xfi>t'S 
•3. ffi^&fg-TS SLM12 i:ESB# l o tOBB 
^-yxga^^y t>5§< LT'>XT-A*B^f So 
-f*— ^*ny^L.3RT»t±> 2^7C 3 Fffi-r— ^^rX^-T 
SC tteTEB4WM»fc7-y xffi©<fc SftK^ggB 
^#fiL*fJ:-3»ci?$Sfc:J6, ±E«#Bfgai#© 
HHRtSC'r* EBB»«0Ba&ft*T«9fflbT^ 
B^fBS-rscfc^T^S. ccotzib, AftftBBtfB 

i ^sa^w^a-tit^T^ 2 «w±bbt?« s ©-e, «t 

B$hltB©*^H*EB»«B*»B**Cfcfc*tK Jg 
ftSBBSEBjtfRTBfcftS. 
[0 0 4 8] B3BKBBB«, U>X, 55-ftH©* 
^2£RtfE»Jg#l Ofc^-^n^Z^^BiS-r 
**5fcKBbfcCWI±. Bl«SSCTtl5i«T?j&S„ EP 
EBE^BBBSBfflLT, Ad^BftCfBH^Be 
S*ff^c:t^T?€S. 

[4] B4|QSJgjol 
^tc, *5^©B4HSBBBlcoc^TSiWrSo B4* 

Lfcfe«T**S, ->7t A«D3t¥^t±> mi&tfB&l&t 

tt«*W»cBiBjf0B»i:R«T?»S. iU n«i*Jg 
«cDfES^f* 3 0 ti, Jfett?? iRjcDfiffl t <S 0 BtfMft s 

^»«^ssia^ssB«i?s*v\ c<Dfc». aesB 
A*^s©*^ff*3ns 0 mm - ssa&miB 1 tsmb 
nBBtt©EBB»fe*v-»Tt, mi&tm 

[0 0 4 9] P3«iHWROEBB*ttrae»B«oeB 
B^Jt^rffiBSBO/S-ettSestf. 4c^X7-i»«B 
«-TS^Bffl!loD«^^-X, /J^Mtft2««*<flEBB 

«<35S*<t y fee^-rs <fe -5 fts^femicsraft^ft 
s. 

[0 0 5 0] JW±BMbfc*5»c. *56WfcJ:ntf, P3 

5t±it«£W*lfiftlHlfe^»B«Xt±#ftSlHllteB«li:J; 
yffilfiLT^SiSB^II^-rSCltfcLr^t?, 1J)\»*> 

it. finx Mby<BBTB«. 

[00 5 1] 

[^©sas] i 6 ts«©^tc ititf , 

fc<ky, #HgJtflDA«^PS ; &ff'5^ft<^SfBB6^ 
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[0 0 5 2] »*«2X«7tciB«©2§IWlc<fc*U£, f* 
Co 0 5 3] H*^37iS5&tf8k:eig^Wtc«fcn 
CO o 5 4] W*S9tie«©^k: < }:n{^ Rft&Jg 

CO 0 5 5] ffjjfc«l OtCfe^O^WfcitUf, Rtttt 
CO 0 5 6] HsfcJgl l »c|5«<D^t«J:ti{f, refitt 

co o 5 7 ] m&m i 2 »cis^©^wt«fct\{f v ntttt 
fiie® %fr o c t tfvim t * s 

CBS«Dfffl¥=S:iiK] 

[0 1 ] *¥ffl<Dff$ 1 Sfe&JMfc <fc £#«*n 

C02] ffimisi'XmftvM*7ji?®T'&%, 

C03] *IIEl^X&#<Ofl!l©M*^-f0TN&5o 
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C04] #fgWOJi?2|^jg®U:<fc;58«*n^:7^ 
C0.5] #5g^Sif3flffi^fc<fc5f^*n^7^ 

im 6 ] ut 2 s&ssjgsgtc^^ s * * y mtiwmmm** 

C08] fl^^oy^^^-y^^^y^X^iwWMS^r 

1, 10, 3 0-fi4M«n^97-f 

IK 11a, lib, 11 c-liliEUyXSW* 

1 2-SLM 

13,21 -l/VX 

1 4 "tf-Al*^/^^ 

1 5 -U— If 

1 6- -tr— iX^'J 

1 7, 1 8-5^— 

1 g-^E— 3» 

2 2-CCD 

2 5-lV3-^r 
2 6- •T r 3— ^ 
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